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Sofwarerevision history:

Date name | rev num remark

Sponge only 2 threads in the Timer1 interrupt routine. One thread take care of the data
taking request, which is along blocking call, and the other one take care of the polling
1/21/2008 | JL 10 |of the detector when the other thread is blocked.

User guiderevision history:

Date name | rev. num remark
6/27/2007 | AM 1 Orginial Version
1/21/2008 JL 2 Order the topic into its present format. Added the single shot mode description.




Users Guidefor the GE amorphous Silicon “ Angio” Flat Panel Detector

All critical programs have icons on the desktop in the upper right corner. Please do not
move them.

User: dpadmin
Password:

I) How to start the software.

There are currently 3 packages that you have to start to run the GE a-Si detector.
They include
i.) AdeptCore Engineering Application (“AEA”);
ii.) Listener (currently version = V10);
iii.) EPICS. The three icons are shown below.

1) First, you need start the AEA. It will start 2 windows: the AEA and also
AdeptCore terminal window.
---- AdeptCore gives low- level information about what is going on. (The
only thing you need to check in the AdeptCore terminal isif the “signature’ is
correct. For Rad mode (2k x 2k), the signature should be 0x02030000. See
Appendix A). You normally do not need to use the AEA window, so you can
just minimize. (Don’t closeit.)

<% ADEPT Engineerins

riev
sque emor
# [ Images [ Filerame [ Pwsignat.. [1.ca
1. 10081012 0+20300000 20
1. 1013107 0x20300000 20
1. 10181022 020300000 20
1. 10231027 020300000 20
1. 10281032 0x20300000 20
1. 10331037 0x20300000 20
1. 10381042 020000000 20
1. 10431047 0x20300000 20
1. 10481052 020300000 20—
1 1MR3- 1NR3 M 20300000 21
4] | b
- Image ci

Displayed Image:  105¢ in Sequence #. 187 Auto Window/Level

[z Coarss
window ). e
M} f e O fone [l s [0 |Pin | ot [ B0 | @ | |
=3 | Coee AdeptCore
Level .
) (Low-level detector Info)
[State: Idle [ Click here for eror callback information | Detector test mode: Nomal operation 3

AEA Application (Minimize!!)




2.) Start Listener. (May take up to 2 minute to start!!!!) Make sure it is started!
---- This Window allows you to turn on and off the Autoscrub. We
recommend that you leave it Enabled.

---- We also recommend that the Reset memory is Enabled. This deletes a
sequence of images from RAM memory at the end of the sequence.

---- Under normal operation the “Enable Quick Single Shot Mode” checkbox
should be left unchecked. See Appendix E for its usage. Please note

that only one single frame per sequence will be taken if this box is checked.
---- The Listener functions as alink between EPICS and AdeptCore COM
interface. Y ou will see commands that are sent from EPICS to the
detector/AdeptCore. (Note: The Listener will not start until the “ Settling
time” is zero!! Thisis at the bottom of the Config Window of the AEA)

---- |t adso allows you to change the number of before and after frames, but
typically these are set to zero and the “during” or real dataframesare set in
the MEDM screen below.

L Status: |Started

IP: [164.54.112.109

a8 6136 Frames Bodors Expormee [0 =]

Fiomes Alles Exponse [ 2]
Intervalietwenenfiama |1 2]

Funmes bo thip sposs [0 2]

Takw Dt Sequence § 1
_ ImStafladhoal | < l

Listener (Make sureitis STARTED!!)

3) Start EPICS. Make sure the Server Name matches the IP address from the
listener. The EPICS shell terminal can be minimized but make sure you do NOT
start more than one, if you have to re-start.

MEDM control window & epicsterminal
(Y ou can minimize the epics terminal).
Be careful to have one instance of EPICS




Area Detector Control - GEaSi:debl:

g

Disable Reset M

F Enable Autos
ks DEH spen:

Setup
EPICS neme GEaSi:detl:
Hanufacturer GE
Model Recieved: 11/1/4006
SHL Program Running
Server nome [16454 11216
Server port B
Connect Conect| Coin
Temperature G0 .00
Print debugging _or -
To detector get_busy
From detector (
Nore @

exposure Time [us)

I

Readout

0 ]
Binning (X) & e
]

0
Top/bottom (1) [T (B [wzd
0 0

Left/Right (L) & (RY [0z
Total counts (L 00000000
Net counts (. 000000

Compute counts % 4|

Shulter
Shutter Control  #ee o]
Shutter PV [Esizmtisutte 7
Shutter status Closed
Open command B
Close command O
Open/Close O | Close
Open delay 0000
Close delay B.00

Collect
Exposure time [Too0 0.000
# frames 6 ]
Frame type Wormal 4]
Acquire Stact |Done
Detector state
Time remaining 0.0
Polling rate famsie -«
fibort _fbort |

File
File path B0
Base Filename Festie
Hext file # [

Filename format fezaad
Comment 1 [7
Comment 2 [
Comment 3
Comment 4 [
Comment 5[

Correct bkgnd _ w -]
Correct flat. " |

Correct spatial » |
futo save wa o
Save file Swe

Last Filename testing 0040

Eenc... | Seoman [ ccd_.

Recommended Desktop L ayout

231

iedd [IBELOIXS




[1) Control PVs.

__\{ttd.adl |_ (O] ]
Area Detector Control - roperCCD;detlsy
Setup Shutter File
EFICS name roperCCDpdetl; Shutter Control EPICS PY = File path Fm
Hanufacturer Roper Shutter PY [FoperCCDidetisShutter CP © Base filenane [m
Model Recieved: 3/26/2006 3:41:4C Shutter status Closed Mext file # r
Running Open commatd ﬁ_— Filenane format W
erver nane flE4, 54,112,109 Close command ﬁ Comment 1 [—
Server port [0 Open/Close Open Close I Conment. 2 [—
Comnect  Comnect Conrected Open delay 5,080 Conment. 3 [—
Tenpers - Close delay o, o080 Conment. & [—
Print debugging 0FF o — Comment 5 [—
To detector Correct bkgnd Mo -
From detector Correct flat. Mo o
Hore o Correct spatial Mo r
Readout Aequire  gpaey | Tone fin smvz [ "I
o 0 Jetector state Idle Gave file Save I
Birning (X} h ) h Last filename test_beamsize 301E_004

o 0 Polling rate Paszive .||
Topsbottom €T3 ﬁ (B} ﬁ024 Abort. Abart.
0

a
Left/Right <L ﬁ (R} lj()g4

Total counts O, 00000e+)00
Net counts 0, 00000e+000

Compute counts No r

1)

2)

3)

MEDM ccd.adl control screen (from Mark Rivers)

Most commands are not implemented for GE detector (yet). Onesthat work are
circled.

The “Connect” button is used if the Listener or Adept program crash to reconnect.
Thefirst time that the Detector moves to the new subnet (i.e., a new sector), you
need to change the Server name to match the IP address of the computer. The
Listener will display this. Y ou need to enter this IP address into the MEDM
screen and click on the “ Connect” button. The EPICS autosave application will
save this value from here after.

Exposure Time: Thisisfor each frame/image and isin units of SECONDS, here.
[In GE’slanguage, it’s the “time between frames (TBF)” ]

# Frames. The number of images you want in your sequence. Must be less than

this fixed during the run and only change the filename. Also, includea \ at the
end of the path (e.g., C:\Data\ )




4)

Detector State:
[* The following must agree with the states in the CCDState PV */
#define DETECTOR_IDLE 0 “Idle”

#define DETECTOR_ACQUIRE 1 “Acquire’
NOTE: If you do apv_get of DetectorState, you will get a string back (i.e., Idle
or Acquire). | think there is away to get an integer, but | don’t know, yet.

Notes: In*“Rad” mode, detector is 2k x 2k (no binning) with a 125 ms readout (8
fps). Thisspeed isfor no acquisition time, so real usage can only be slower.
“The Angio” is 1k x 1k (2 x 2 binned) 0.033 ms readout (30 fps), and a 1k x 1k
image is also possiblein aROI mode. The instructions below are for “Rad”
mode.

[11) Known Problems:

1)

2)

Occasionally the real-time image display on the second monitor will disappear.
Y ou will see errors after each image/frame isread into the RAM memory buffer
(e.g.,“_processthreadl”. Thedatais still valid. To fix this, you will have to
restart AdeptCore, and thus EPICS and the Listener. We have reported this
problem to GE, but they are unsure of the cause.

From the EPICS interface.... the very first time that you try to acquire a sequence
of images, the exposure time and number of imagesis NOT that whichis
specified in the EPICS screen. Rather it uses the parameters last in the Adept
AEA Config window. But all other acqusisitons from EPICS seem to work and
you can change the exposure time and number of images without a problem.



V) Expert AdeptEngApp Config Window (do not use unlessfully under stand the
conseguences.)

. Detector & Acqui ion configuration screen

Config File  Config sections

Current configuration: C:AAdeptAEANdetacgstruct.cfg »» MODIFIED
Section Mame: I [1,0x20300000] j
i Detector Configuration [ e e e
Timeaut [z0000 us { Signature [0, 20300000 Identify detectnrl ‘
Row Hrows— [~ Com bl "
p. enable -
@ MNomal (" Long i1 ¥ R bl e
2 G izt Frames ta store before exppée [p ﬁ
CUmD—| 15 [~ Left row ti-state .
’7(;- Nomal € Lon 3 — . Frames to store during edpose [ :II
=
W] ARC PastintGain | - Bw | [ CY T Frames o store sfter pxpose [ =
AT 080 16 1 C2 « 0 « 1 Interval between stored frames [ jframes
52 64 e Old ci 2 Expose time delay ($us-16s] [2 =y
Timing mod =
[F 01 2 3 4 5 g 7| ime between frames [1ns-162] [2p00000 ﬁus
i =
N o it U Frames to skip egpose [ ;Iframes
[Cl1] 2 34 8 OB Ma
pping v
(ol A & 14 15
Frame readout time IQSUDg
Common voltage 1 (+97 to -16.0] |5 092
Camman valtage 2 [+ 57 ta160Y] |3 %A Acquisition Mode: Acquisition Type:
Fiow on voltage [+5 ko +14v]  [77 7] |First () =l |repm =
Fow off voltage [Gto -17.5]  [4q 0x 7B
ARC ref voltage [0.534 ta +3.71791  [g ) - User acquisition p
ARC ref tim [0 to 255) [ 0x0 Buffersize 1 1o Bufter size 2 Imn
Compensation voltage [ 00 COFF 1 IVUid _I COFF 2 IVDid _I
Spar:gg\t;iﬁ 25 [t Wiapmode 1 [ Wiapmode2 [~
#Rows1 [1024 HRows 2 (1024
FOY Select
| # Columnz 1 [1024 1 Columns 2 [1024
DRC Column Sum  [g Exposure Mode [
PoweDawn —DFN Autosciub
Test mode INmma\ operation - I~ DFN Autoscrub
s (ResmeieE ¥ Sync A5 wlsps soq Period (7126002 us
r— Conections For dizplay [only with AEA]
Set I” Gan [ Offset [ Calc. Offset Map [ Repair line
(Offset pedestal [g [” Bad Fikel
= Gain map file [\/oid J Load Gain Map |
) _;I_I Offset map file [vqid _I Load Offset Map I
Lire repair file \f’nld—_l Load Repair File |
r— Peripherals & Target level chEck—J BP List and—_l Load BP Lit I
—archive RO [only for acq. config file)———————————————
Upper Row I Left Cal I
Set Lower Row I Right Col I
- I Repait ling when storing
il 2 LUse the Store ROI menu in Main screen to stare a RO|

i SettlingTimelms] = IEI— Reconfigurs | Close |
| [
GE Detector Acquisition Config Screen from the Adept Engineering Application (Only for expert users!!)
Most fields should not be changed.
Fields to modify:
Time between frames
Gain (see gain table)
Check if Signatureis correct. If not, see Appendix A
Normally, leave “Frames to store before exposure” and “ Frames to store after exposure” to be 0.
Time between frames is your exposure time.




Appendix A —Manual reload of active detector firmware.

wDetectordebg MBI
WARNING: this control is for engineering use only!

Camrnatd: EI:-:I 4004
Data: 02 I 0

Timeaout [us]: I 20000
Rezponze: EI:-:|

Cloze |

If the signatureis not correct: from the AdeptEngApp, pressthe “Cmd” button. Put
“4004” in Command and “0” in Data to force the system to reload the firmware.

For Rad: From the Config. Button, select the [0x20300000] section from the pull down
menu. The other signature are for Angio (Binning, 1k x 1k, 400 micron pixels),
and Rad ROI (central portion, 1k x 1k @ pixel = 200 microns).



Appendix B —How to correct frames (i.e., dark , BPM, gain/flatfield correction)?

Ask your Beamline Scientist for the latest incarnation of this processing. These are
typically located in: C:\Adept\Tools\Argonne\

Jscript (Microsoft) Correction:
Format: javascript.jsimageframe darkframe #imageframes #darkframes

Scriptsfor PDF (from Karena Chapman/Peter Chupas/Peter Lee)
Typicaly, you create a MS-DOS batch file in the same directory as your images (e.g.,
process.bat), which contains commands like below (assuming 2k x 2k mode!)

C:\Adept\Tools\Argonne\correctPDF_KWC.js Ge_A4 0009 dark_16s 50f 50 50
C:\Adept\Tools\Argonne\correctPDF_ KWC.js Ge_ A5 0010 dark_16s 50f 50 50
C:\Adept\Tools\Argonne\correctPDF_KWC.js Ge B1 0011 dark 16s 50f 50 50
C:\Adept\Tools\Argonne\correctPDF_KWC.js Ge B2 0012 dark_16s 50f 50 50
C:\Adept\Tools\Argonne\correctPDF_KWC.js Ge B3 0013 dark_16s 50f 50 50
C:\Adept\Tools\Argonne\correctPDF_KWC.js Ge B4 0014 dark_16s 50f 50 50
C:\Adept\Tools\Argonne\correctPDF_KWC.js Ge_ B5 0015 dark _16s 50f 50 50

Thiswill do abackground subtraction, badpixel map, and gain-map/flatfield correction.
(Note: that the gain map used is from a x-ray tube and contains the spatial structure
(falling off at the edges) from the tube, thusis not really aflat-field.)

File Formats:

The corrected frames are stored in afileending in “.cor”, except that the 8192 byte
header isremoved, but the dataformat is the same as the raw data (2K x 2K, 16-bit
unsigned integers). This script also creates an average (.avg) and a.sum files. The

original 8192 byte header is also removed. The dataformat of the avg files are the same

astheraw data (i.e.,, 2K x 2K, 16-bit unsigned integers (sizeof(unsigned short)).
However, the sum files are 32-hit floats/real ((sizeof(float))).
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Appendix C —How to use Imagel

Toread inraw GE files:
File > Import > Raw
Settings. 2048 x 2048
16-bit unsigned int
8192 offset (for GE header)
little-endian byte-order

# of | MAagES (depends on how many in your sequence..)
Gap Between images =0

Appendix D — Autoscrub Info (from German Vera @ GE)

When DFN autoscrub is off, the DFN does not send scrub commands to the detector
periodically. If the detector does not receive any scrub or image readout commands from
the host for ~15 seconds, it will start autoscrubbing with a short time between scrubs
(~5ms). When an acquisition is started, the detector may be running itsinternal autoscrub
or may be just idle, so the time since the last scrub will be variable and will affect the
dark frame portion of the images that are acquired. This means that offset subtraction
using a previously acquired dark frame will not be complete, i.e. there will be some dark
signal left. The amount of dark signal |eft can potentially change from acquisition to
acquisition.

If you want to start an acquisition very quickly, a better solution would be to enable DFN
autoscrub, but disable 'Sync A/Sw/ sysacq'. In this case, you can specify the autoscrub
period, as follows: Scrub Period = Timeout + Autoscrub Delay (labeled Delay in the
DFN autoscrub section of the config screen). So, if you are running Rad mode (126ms
readout time) and your timeout is 20ms, you could set the Autoscrub Delay to be 116ms,
so you have 10ms between scrubs. Then, any acquisition will take from 0 to 136ms to
start, plus one extra 126ms frame time. The benefit of doing thisis that now your
acquisition is repeatabl e because you are going from scrubbing with a period of 136msto
image acquisition aways, and you can acquire a dark image in the same way, so that your
offset correction actually getsrid of all the dark portion of the image.
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Appendix E — Single shot mode

Single Shot mode allows for one image to taken with very little over head.

In the Detector & Acquisition configuration screen some parameters must be
checked and changed. (L eave both windows open, but minimize)

. Detector & Acquisition configuration screen

ConfigFile  Config sections

Curtent configuation:

C:A\ADEPTAAEANdetacqstuct ofg »> MODIFIED

Section Name: |[1,nxznannnnn]

i~ Detector Configuration

Timeouk [zopon =
Fiow H1ows
& HNomal € Long &1

ci2
(i 6
& Nomal € Long -

ARC Int [pF] ARC PostintG ain B o
© 081 © 18 c1 C2 {olT] =1
@32 C64 || F3 C4 1 2

™ Comp. enable
¥ Fiow enable

I Left row bristate
™ Right row tistats

|'Delector information

Signature | 020200000 Identify detector

r Acquisition
Frames ta store before expose [ j
Frames to store during expase [q j
Frames to store after expose [ =

Interval between stored frames ln—jllames
Expose time delay (2us-16s] lz—ﬁus
Time between frames (1ms-16s] lwﬁus
Frames ta skip expase lg—ﬁllames
Mapping [#  Displsy duing acq [

Frame readout time IWZEDDZ FPS|0.89

1,0x2030000

Ac.mode: First (0)

Acquisition Mode: Acquisition Type:
First (0] '|| User Single (4 =]

<

- User acquisition parameter

Ac.type: UserSingle(4)
BufferSize: 1

Buffer size 1 1 ‘ TITITET ST2e 2 |WDD

COFF 1: * (see below)
Row 1: 2048

Column 1; 2048

COFF 1 [CATEMPANOD <o Tvod =
Wiapmode 1 T~ Wiapmode2 [~
#Rows 1 [2048 < e
# Columns 1 [204g < o
Exposure Mode lg—

Tiring mads
FD(‘1(‘2(‘3(‘4(‘E(‘5(‘7‘
Rarp #
@0 1 2 34 5 OB 7
C&8 C3 1 CNnNe12 ©13 © 14 €15
Common voltage 1 (+97 to 16.0%) |3 0z32
Common voltage 2 [+.597 to TEV]  [.g 0x52
Fow on voltage [+5 ta +14%] 1 (]
Row off voltage [Bto 17.5]  [49 0«78
ARC ref voltage [-0.534 o +31174)  [g 0kD&
ARC ref im [0 to 255) g 00
Compensation voltage [ 0x0
Spare voltage  [25 0xB0
AECROI
FOV Select
Analog kest source o
DRE Calumn Sum  [g
PowerDown
Testmode | Nmal aperation 'I
Other Parameters:
B

- DFN Autoscrub

[ DFN Autosciub
[V Spnc AS wi sys acq

Period (1125002 U

i~ Conections for display [only with AEA]

Set [~ Gain [T Offset [T Cale. OffsetMap [~ Repai line
Offset pedestal[g I™ Bad Pixel
= Ganmapfiefoid .| _ Loadfain Map
q » Difsetmap file[yeia .| _Load OffsetMap
Line repair file [qid _I Load Fiepail File
- Peripherals & Target level check, BP List de—_l Lomd BF Lint
El —
 Archive RO [only for acq, config fle)
Upper Row | Left Cal |
2] Lover Fow | Fighi Cal |
5 I~ Repait line when storing
il 2 Use the Store ROl menu in kain screen to store 2 RO
| SettlingTime(ms] = I Recanfigure | Close |

* CA\TEMP\ NoDelayDFNScript.bin
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e Start up Listener (This may take sometime, as the AEA needs some setting
time and counts down.) Be patient and make sure Listener has started. Two
things must
be

ﬂgListener =] E3

Start Listener, Stop Listener .
| | Listener Status: IStarted <

Starting Acaisition.... |
Erasing Seq From Rak memary.. seq B B Use this IPinthe
get_state IP: |164.54.112.109 MEDM field:
zet_nframes,3 ug Name"
set_esposure,1.400000 erver Rame
start Fhsle 5736

Starting Acqisition. .. Frames Before Exposure i] 3:
Erasing Seq From RaM memary.. seq B: 7

get_state g -

set_nframes,3 rames After Exposure [ 3:
zet_exposure,1.400000

stait,Fhsle 5737

Starting Acqisition.... IntervalBetweenFrame [ 0 3:
Erazing Seq From BAM memary.. seq #: 8

Frames ta skip expose i] 3:

Disable Reset Memory |

" Enable Autoscrub [G g1, guick single Shot lode Debugglng

i y
Includes BEN sync with sys acq Wser hode" (NaDslay] — S 4 -
ake Data equence l—
[mStartR adteq) d

Clear Memony
exposureTime {us)  [aoojoo [mEraseS eglntdemory]
End
Disable Autoscrub, Enable Quick Single Shot Mode
e Final, start EPICS (start_medm_IOC)
¥¢ ced.adl [_Tolx]
Area Detector Control - GEaSi:detl:
Setup Shutter File
EPICS name (Eabi:detl: Shutter Control Hore F File path ['F\4
Manufacturer GE Shutter PY [EaSizdetl:Shutter CP Base filename [sle_
Model Recieved: 11/22/2007 Shutter status Clozed Next file # [Ff0
SNL Program Running Open command I [|Filename format [tsza.ad
Server name [184.54.112.108 Close command 0 Comment 1 [
Server port [f105 Open/Close _ Open Close Comment 2 [
Connect Commect| Comnected Open delay [roo0 Comment 3 [
Temperature [0.00 0,00 Close delay [oio00 Comment 4 [
Print debugging o o Collect Comment 5[
To detector Recisved: 11/22/2007 Exposure time [[.200 0. 000 Correct bkgnd e El
From detector Recieved: 11/22/2007 # frames f i £ =t -
More @ Frame type Normal Correct spatial Ho Fi
Readout Acquire _Start |[Done Auto save _ves |
i 0 Detector state [ile Save file _Save |
Binning (X) 1 (Y21 || Time remaining (.0 Last filename sle 5729
0 i Polling rate  rFassive |
Tops/bottom €T) [T (B)[woza fAbort  @bort
0 0
Left/Right (L) [ (R) [Ed
Total counts 0, 00000e+000
Net counts 0., 00000e+000
Compute counts Ho =

File path: F:\
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The line [# frames: 3] is correct, but single frames are collected anyway.
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